During a 1-year study period between March 2000 and 2001, 195 (6%) out of 3236 Sagitta friderici were found to be parasitized by metacercariae of digenean species and metacestodes. Parasites belonged to Derogenes sp., Ectenurus virgulus, Monascus filiformis, Lepocreadiidae, Parahemiurus merus and tetraphyllidean metacestodes. Among the chaetognaths parasitized, 178 (91%) harboured one parasite, and the remaining 17 (9%) showed two or three parasites of the same or two different species. The highest prevalences for most of the species occurred in autumnwinter (April-August), except for E. virgulus, which had maximum values in summer (December -January). Species richness varied during the year, reaching a peak in May and June 2000 with six species. The metacercariae of Lepocreadiidae were present in autumn, winter and summer at all maturity stages of S. friderici, with higher prevalence values for stages 0 and I, whereas the rest of the digeneans were absent in stage 0, with higher prevalences for the more advanced maturity stages II and III. The different types of metacercariae did not seem to induce castration in the host. Copepods (Corycaeus amazonicus) were observed attached to the body of chaetognaths or partially digested in their gut. No nematodes, internal parasitic copepods or polychaetes were found.
I N T RO D U C T I O N
Chaetognaths are one of the dominant zooplanktonic carnivores in the world's oceans. They are vertically distributed from the epipelagic to the bathypelagic layers (deeper than 1000 m), being both neritic and oceanic (Pierrot-Bults and Nair, 1991) . Chaetognaths mainly prey on copepods and, in turn, are consumed by fish (larvae and adults) and other pelagic predators. They are placed at a higher risk of becoming parasitized due to their position in the food web, being both prey and predator, and their capacity to undertake vertical migrations, which facilitates contact with infected first intermediate mollusc hosts near the bottom in neritic areas, or with infected second intermediate hosts such as copepods, during their vertical migrations.
Pearre (Pearre, 1979) found evidence that species of Paracalanus, which are prey of chaetognaths, also act as intermediate hosts for Derogenes varicus. Other copepod species can serve simultaneously as parasites (Øresland and Bray, 2005) , as predators of chaetognaths and fish larvae (Ghirardelli, 1948; Wickstead, 1962; Brewer et al., 1984) , and as prey (Feigenbaum and Maris, 1984; Øresland, 1987; Stuart and Verheye, 1991; Vega-Perez and Liang, 1992) .
In general, the studies on parasites of chaetognaths performed in the last 30 years were based on samples collected during short-term oceanographic campaigns (7 -30 days), and the presence of different helminth species parasitizing chaetognaths has only occasionally been mentioned. Information on this subject has been gathered by different authors, e.g. Alvariño (Alvariño, 1965) , Pierrot-Bults (Pierrot-Bults, 1990 ) and Nagasawa (Nagasawa, 1991) . There are only a few studies concerning different aspects of the host -parasite interaction, such as niche modification in Chaetognatha infected with larval trematodes (Pearre, 1979) , or changes induced by Hemiurus levinseni in the sexual maturity of Sagitta elegans (Weinstein, 1973) . Øresland (Øresland, 1986) reported infection by the nematode Hysterothylacium aduncum in Sagitta setosa and observed that some of the parasitized specimens had the ovaries reduced in size, and Øresland and Bray (Øresland and Bray, 2005) found the copepod Microsetella norwegica feeding on the reproductive organs of Flaccisagitta enflata (¼Sagitta enflata sensu Casanova, 1999) .
Sagitta friderici is widely distributed in coastal waters of the southwestern Atlantic Ocean (McLelland, 1980) and frequently found in important nursery and fishing grounds. It is common on the Argentinean shelf along with Eukronhia hamata, S. gazellae and S. tasmanica. Both the predatory copepod species and the parasite species richness are poorly known for chaetognaths from the South Atlantic Ocean (Szidat, 1969; Jarling and Kapp, 1985; Daponte et al., 2006) , and no information is available on the seasonal variation, prevalence and infection intensity of the different species or the alterations they cause in the host. Therefore, the aim of this study was to determine the species richness, prevalence and seasonal variability of parasites in S. friderici and to analyse the effect of parasitic infections on the chaetognath host.
M E T H O D
Zooplankton samples were collected monthly from the Permanent Station for Environmental Studies (EPEA, 38828'S 57841'W, bottom depth of 48 m), over a 13-month period, between March 2000 and 2001 (Fig. 1) . A mini bongo net of 20 cm mouth diameter and 200 mm mesh was hauled from the bottom to the surface during daytime; a mechanical flowmeter Hydrobiosw was used for measuring the filtered volume. Conductivity, temperature and depth were measured in situ with a SeaBird SBE-19w CTD system. The CTD temperature and salinity data were calibrated using a thermometer and a salinometer on discrete water samples. Temperature was measured at a depth of 10 m in order to minimize the effect of diurnal temperature variation (Fig. 2C) .
Each sample was fixed with 2% buffered formaldehyde. The chaetognaths were sorted out from the samples, stained with methylene blue, identified following Casanova's criteria (Casanova, 1999 ) and counted; their body length (from anterior extremity to tip of tail, excluding caudal fin) and ovary length were measured; the number of oocytes (stages II and III) was counted under a dissecting microscope, to ensure accurate counting in not fully mature individuals.
Based on the classification of Daponte et al. (Daponte et al., 2004) , specimens were assigned to one of the following maturity stages: 0 (2.4-7.6 mm), I (3.2 -10 mm), II (4.2 -12.3 mm) and III (7.6 -15.1 mm), according to the presence and developmental status of ovaries, testes and seminal vesicles. The lengths of all parasitized and unparasitized specimens at each maturity stage were compared using the Wilcoxon signed-ranks test (Daniel, 1978) .
The identification of parasites was made by direct examination of chaetognaths that had been mounted in the fixative or cleared in Amann's lactophenol. Otherwise, parasites were removed using dissecting needles under a stereomicroscope, cleared and mounted in Amann's lactophenol or glycerine jelly, or stained with Langeron's alcoholic chlorhydric carmine, differentiated in 1% hydrochloric ethanol, dehydrated through a gradual ethanol series, cleared in creosote and mounted in Canada balsam. Micrographs were taken with an Olympus DP 10w camera attached to an Olympus BH 2w microscope equipped with differential interference contrast. Parasites were identified following Manter (Manter, 1954) , Yamaguti (Yamaguti, 1975) , Bray (Bray, 1990) , Khalil et al. (Khalil et al., 1994) , Martorelli and Cremonte (Martorelli and Cremonte, 1998) and Gibson et al. (Gibson et al., 2002) .
The percentage of infection prevalence (P) and intensity of infection (I) (values given as a range sensu Bush et al., 1997) , were determined for each parasite species on a monthly basis. 
R E S U LT S
Sagitta friderici was the only species found among a total of 3236 individuals collected, and 195 (6%) of them were found to be parasitized. Chaetognath abundance varied between 5 and 57 ind m
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; it increased markedly between May and July 2000, then decreased in spring (between September and December) and increased again, reaching a higher maximum value between January and March 2001 ( Fig. 2A) . The earlier maturity stages 0 and I occurred all year round, whereas more developed individuals (III) were absent in the summer months December and February (Fig. 2B) .
During the sampling period, water temperature ranged from 108C to 20.58C at a depth of 10 m (Fig. 2C) . The number of chaetognaths collected monthly and the number of platyhelminth species recorded are given in Table I . Helminth parasites, their prevalence and seasonal variation Worms parasitising S. friderici were digeneans from four families (Lepocreadiidae, Fellodistomidae, Derogenidae and Hemiuridae) and a few tetraphyllidean plerocercoids. Other helminths (n ¼ 5) found in July and August could not be identified because of the lack of diagnostic morphological characters.
Lepocreadiidae
Lepocreadiid metacercariae (n ¼ 126) dominated among all digeneans ( Fig. 3A and B) . The encysted metacercariae could be recognized by the following features: rounded cyst; dense spines on the tegument; a conspicuous oval pharynx; scattered eyespot pigment situated at the pharynx level and rounded oral and ventral suckers. The metacercariae were located in the trunk cavity of the chaetognath (in the mid-region or near the ovaries).
The lepocreadiid cysts were present in autumn, winter and summer and showed the highest range of infection prevalence (P ¼ 1.0 -8.7%, Fig. 2C ). They were found in single infections (I ¼ 1 -3 cysts per host) (Fig. 3A) , or in combination with each of the following species: Derogenes sp., Ectenurus virgulus, Monascus filiformis ( Fig. 3B ) and Parahemiurus merus. They parasitized all maturity stages of S. friderici, with higher prevalences for stages 0 and I (Fig. 4) .
Fellodistomidae
Monascus filiformis specimens (n ¼ 16; Fig. 3B ) could be recognized by having a smooth tegument, a subterminal oral sucker with a longitudinal slit, a ventral sucker in the mid-body, two intestinal caeca, one of which is shorter than the other, a pre-testicular ovary and two testes in tandem. The unencysted metacercariae were localized inside the anterior region of the gut.
Monascus filiformis was found in autumn and the beginning of winter (P ¼ 0.3-1.03%, Fig. 2C ), in single infections (I ¼ 1 metacercaria per host) or in combination with each of the following species: Lepocreadiidae, P. merus and tetraphyllidean plerocercoids (Fig. 5A ). It parasitized the maturity stages I-III of S. friderici, mainly stage II (Fig. 4) .
Derogenidae
The specimens assigned to Derogenes sp. (n ¼ 17; Fig. 3C and E) showed the following characteristics of the genus: an equatorial or slightly post-equatorial ventral sucker; a well-developed pharynx; intestinal caeca ending near the posterior extremity of the body; two oblique testes located anterior to the ovary; compact vitelline glands located posterior to the ovary; lack of ecsoma and, in particular, the presence of conspicuous tegumental papillae on the oral and ventral suckers and on lateral areas of the body surface. No eggs were observed. The metacercariae of Derogenes sp. were unencysted and found in the anterior body cavity, near the head of the chaetognath.
Derogenes sp. was present in autumn and winter (P ¼ 0.1 -2.4%, Fig. 2C ) and occurred in single infections (I ¼ 1 -2 metacercariae per host) and in double infections with E. virgulus (Fig. 3E) or P. merus. It parasitized maturity stages of S. friderici I and II, with higher prevalence values for the latter (Fig. 4) .
Hemiuridae
Ectenurus virgulus specimens (n ¼ 18; Fig. 3D ) were recognized by the presence of plications all over the body surface; a terminal oral sucker, a ventral sucker located in the first third of the body and larger than the oral sucker, a connection between the pars prostatica and the distal part of a short non-glandular duct, which leads to a postacetabular tripartite seminal vesicle, two testes anterior to the ovary and vitelline glands with seven lobes. The ecsoma is inconspicuous, leaf-shaped and generally withdrawn. Some specimens (n ¼ 4) had numerous eggs. The metacercariae of E. virgulus were unencysted and found in the anterior, middle or posterior trunk cavity of the chaetognath, near the ovaries.
Ectenurus virgulus was found in summer, autumn and the beginning of winter (P ¼ 0.6-3.5%, Fig. 2C ) and occurred in single infections (I ¼ 1 -2 metacercariae per host) (Fig. 3D ) or in the combination indicated above. It parasitized maturity stages of S. friderici I -III, with higher prevalence values for stages I and II (Fig. 4) .
Parahemiurus merus specimens (n ¼ 10; Fig. 3F ) could be distinguished by plications of variable extension on the dorsal and ventral surfaces, never reaching the ecsoma; a rounded and subterminal oral sucker; a rounded or oval ventral sucker, larger than the oral sucker, located in the anterior third of the body; a conspicuous seminal vesicle; two oval testes placed oblique or in tandem, sometimes overlapping the seminal vesicle; a post-testicular ovary; vitelline glands forming two oval compact masses and a uterus looping posterior to the vitelline glands, not penetrating the ecsoma. The ecsoma is always withdrawn. Eggs appeared in a few specimens only (n ¼ 3) and in small number. The metacercariae of P. merus were unencysted and localized mostly in the trunk cavity, near the ovaries.
Parahemiurus merus was present in autumn and the beginning of winter (P ¼ 0.3 -1.9%, Fig. 2C) ; it was found alone (I ¼ 1 metacercaria per host) or as No. Ind, number of chaetognaths; Lepocr., Lepocreadiidae; Tet., tetraphyllidean metacestodes; Un., unidentified specimens. described above. It parasitized maturity stages of S. friderici I-III, mainly stage II (Fig. 5 ).
Tetraphyllidea
The metacestodes (n ¼ 3) could not be identified even to the family level because their scolices were wrinkled and folded and lacked the diagnostic features of the adults. The plerocercoids had an elongate to oval body, without segmentation. However, these larval cestodes were recognized as belonging to tetraphyllidean species due to the presence of four wrinkled bothridia withdrawn or invaginated into the anterior extremity. The plerocercoids were found in the chaetognath's trunk cavity (Fig. 5A) .
The tetraphyllidean plerocercoids were found in autumn (P ¼ 0.2 -0.3%, Fig. 2C ), with two specimens occurring in single infection (I ¼ 1 plerocercoid per host) and one in double infection with M. filiformis; tetraphyllideans were found parasitizing maturity stage II of S. friderici (Fig. 4) .
Copepods
Twenty adult copepods of Corycaeus amazonicus Dahal, 1894, each one attached to a S. friderici individual with their maxillipeds, were collected during May and June. The copepods were found piercing the tail or the middle and posterior walls of the trunk (Fig. 5B and C) , but they were never seen in the head region or free in the body cavity. In addition, partially digested C. amazonicus in the chaetognath guts were occasionally observed.
Comments
Sagitta friderici was parasitized by a small number of digenean species and even less by metacestodes. Among the chaetognaths parasitized, 178 (91%) harboured one parasite, and the remaining 18 (9%) showed two or three parasites of the same or two different species. The richness of parasite species varied throughout the sampling period: it decreased from five species in March 2000 to three species in April 2000, and reached a maximum of six species in May and June 2000; no parasites were observed between September and November 2000, and then species richness increased from one species in December 2000 to three species in March 2001 (Fig. 2C) .
The highest prevalence values were registered during autumn and winter (March -May) 2000, except for E. virgulus, which showed a peak in summer (December 
2000-January 2001
). The metacercariae of the Lepocreadiidae occurred at all maturation stages of the host, with highest prevalences in the earlier stages (0 and I). In contrast, the rest of the digeneans were absent in juveniles (0) and reached the highest prevalences at more advanced stages of development (II and III).
Non-infected specimens of S. friderici and specimens infected with encysted metacercariae attained similar lengths, whereas specimens infected with free metacercariae had a slight tendency to be longer, although differences were non-significant (P . 0.05). The ovaries of infected mature specimens of S. friderici were similar in length and number of oocytes to those of noninfected individuals (Daponte et al., 2004) .
Only 1% (n ¼ 32) of the total chaetognaths analysed had circular perforations resembling those observed by Øresland and Bray (Øresland and Bray, 2005) . Curiously, a specimen of P. merus (Fig. 3F ) could be seen halfway out of the host, but the cause of the lesion remains unclear.
D I S C U S S I O N
Despite the important role played by the zooplankton in the transmission of parasites to higher trophic levels, infection rates are extremely low due to the dilute nature of the marine environment (Marcogliese, 2002) . In this study, the parasites infecting S. friderici mainly corresponded to larvae of digeneans and, occasionally, of cestodes. This result is in agreement with observations reported for other seas and oceans of the world (Pierrot-Bults, 1990; Nagasawa, 1991; Øresland and Bray, 2005) . However, there have been few records of individual chaetognaths harbouring two or more parasites of the same species (Øresland, 1986; Shimazu, 1982; Nagasawa and Marumo, 1984; Daponte et al., 2006) . In EPEA, some individual chaetognaths were found parasitized with two specimens of the same species (Fig. 3A, C and D) or of different species (Figs 3E and 5A) , and up to three parasites of the same species (Lepocreadiidae) or different species (Fig. 3B) .
No nematodes were detected, either in a previous study (Daponte et al., 2006) or in this one, in contrast to their occurrence in many chaetognath species from the South Atlantic (Mazzoni, 1986) and other regions of the Atlantic Ocean (Weinstein, 1973; Jarling and Kapp, 1985, Øresland, 1986) . Mazzoni (Mazzoni, 1986) found larvae of H. aduncum (sensu Marcogliese, 1996) in S. friderici collected south to 418S at 50-100 m bottom depth, and in S. tasmanica, S. gazellae and E. hamata at 200-1000 m bottom depth. Taking into account that H. aduncum is widespread globally and is a common parasite of the intestine and body cavity of Argentinean fishes (Sardella and Timi, 1996; Cremonte and Sardella, 1997; Navone et al., 1998) , its absence in the chaetognaths from EPEA may be due to the fact that these samples were taken from a neritic zone, whereas the samples studied by Mazzoni (Mazzoni, 1986) were collected in areas under the influence of the main flow of the Malvinas Current, with different characteristics of salinity, temperature and species assemblage.
Parasitic or predatory polychaetes were not observed in chaetognaths from EPEA. However, polychaetes such as Travisiopsis dubia, Tomopteris helgolandica and Thyploscolex muelleri, which cause decapitation in chaetognaths from the Indian Ocean (Øresland and Bray, 2005) and the Antarctic Peninsula (Øresland and Pleijel, 1991) , are also present in the southwestern Atlantic Ocean but off the continental slope, at depths .200 m (Thuesen and Fernández-Á lamo, 1999) . In the case of predatory copepods, Microsetella norwegica, which causes castration in S. enflata (Øresland and Bray, 2005) is also found in the South Atlantic Ocean (Bradford-Grieve et al., 1999) at depths .200 m, but less frequently than other species. Since C. amazonicus is most likely to perform simultaneously the roles of prey, predator and intermediate host, the nature of its association with S. friderici observed in the present study is difficult to determine because it may be due to predation, feeding on other organisms attached to the chaetognath's body or by feeding in the cod end of the net.
Øresland and Bray (Øresland and Bray, 2005) suggested that carnivorous copepods may be responsible for headless chaetognaths. No decapitated individuals were observed in this study, and the circular perforations found in some chaetognaths would have been produced either by the copepods or by another unknown source.
There are few previous data for the North Atlantic Ocean on the monthly variation in prevalence of parasites of chaetognaths (Weinstein, 1973; Øresland, 1986) . In the South Atlantic Ocean, the only data available were obtained from samples taken in October and August 1996, in the Argentinean -Uruguayan Common Fishing Zone (ZCPAU) and El Rincón area (Daponte et al., 2006) , located to the north and south of EPEA, respectively. The values of prevalence obtained from these samples were considerably lower than those reported here for the same species (0.01 -0.03 versus 0.1 -8.7). The density of S. friderici collected in EPEA during August was lower, thereby not accounting for the differences in infection prevalence between locations; they may rather be related to the presence of molluscs which act as intermediate hosts for the digenean species found in this study (Martorelli, 1991; Martorelli and Cremonte, 1998) .
The seasonal changes in prevalence from the EPEA are likely to be related to host density and temperature. No infections were observed during spring (from September to December), in coincidence with the lowest densities of S. friderici, whereas the highest prevalences were mainly found at the beginning of autumn and in the middle of summer, coincidentally with the highest densities and temperatures, the largest proportion of immature stages (0 and I) and the presence of individuals of smaller body size with higher percentages of infection. The most mature stages (III) were the least represented and less parasitized throughout the study period; this would be attributed to selective predation because they are more easily detected either by their larger body size or the opaque appearance of the parasites making them more vulnerable to visual predators (Pearre, 1979) . Daponte et al. (Daponte et al., 2006) reported the presence of Ectenurus sp. indicating its possible identity with E. virgulus, which now can be confirmed.
Monascus filiformis, present in S. friderici from March to July in EPEA, was also reported for August in the El Rincón area (Daponte et al., 2006) and was previously detected in jellyfish (Girola et al., 1992; Martorelli and Cremonte, 1998) , and in Sagitta sp. (Martorelli and Cremonte, 1998) .
The metacercariae of Derogenes sp. have been found in at least four chaetognath species from the Atlantic Ocean, including S. friderici (Furnestin, 1957 , Dawes, 1958 , Zaika and Kolesnikov, 1967 , Montero, 1974 , Øresland, 1986 , Weinstein, 1973 . The metacercaria with eggs parasitizing S. bipunctata (Lebour, 1917) and Sagitta spp. (Rolbiecki and Waskusz, 2005; Køie, 1979) , both from the North Atlantic, was identified as D. varicus. The specimens of Derogenes sp. found from March to August in EPEA and those found in August 1996 in the El Rincón area (Daponte et al., 2006) were not ovigerous and could not be identified as D. varicus.
The occurrence of P. merus metacercariae in chaetognaths is reported here for the first time. Two of the specimens obtained, respectively, in autumn 2000 and summer 2001 had started egg production. Adults of P. merus were found in Engraulis anchoita captured in the area covering the continental shelf from 348S to 468S (Timi et al., 1999) , and in around 20 different fish species from the Atlantic Ocean off Brazil (Kohn et al., 2007) . Metacercariae of Parahemiurus sp. were also recorded in chaetognaths from the Pacific Ocean (Shimazu, 1982) and the Indian Ocean (Øresland and Bray, 2005) . Bray (Bray, 1990 ) mentioned the frequent presence of P. merus in pelagic fishes from temperate waters. On this basis, the appearance of metacercaria of P. merus with eggs in autumn 2000 and summer 2001 would be related to the high water temperatures in these months (16-20.58C), in comparison with those in winter and spring (10.5 -14.58C). Coincidentally, specimens with eggs of E. virgulus were also detected in autumn 2000.
Chaetognaths have been found to be less frequently parasitised by cestode larvae than by digeneans. Cestode larvae were recently reported by Øresland and Bray (Øresland and Bray, 2005) in S. enflata from the Indian Ocean and by Øresland (Øresland, 1995) in E. hamata from the Antarctic Peninsula. The high infection prevalence in E. hamata from this region led him to suggest that it is an important transport host for cestodes infecting Antarctic vertebrates. The plerocercoids found in this study probably need teleost fishes as paratenic hosts to reach elasmobranch fishes, the natural definitive hosts of Tetraphyllidea.
The metacercariae of Lepocreadiidae were present in autumn, winter and summer (9 months), with prevalence values (1.0 -8.7%) higher than those of the remaining species. They were absent from spring to the beginning of summer, which is consistent with the marked decline in population density ( Fig. 2A) . The fact that stages 0 and I were collected on all sampling dates (Fig. 2B ) and that these stages had the highest infection rates (Fig. 2C) would suggest that the infection of S. friderici with freeswimming cercariae of Lepocreadiidae occurs continuously from late summer to the next winter; this may also be the case for the infection with cercariae of M. filiformis in stages I and II of S. friderici. The bivalve Nucula obliqua, which serves as intermediate host for M. filiformis, was caught by Martorelli and Cremonte (Martorelli and Cremonte, 1998) in the area adjoining the EPEA (3880'S, 57833'W). The only lepocreadiid cercaria so far detected in the same area is Cercaria tricocerca, which was found parasitizing the gastropod Dorsanum moniliferum (Martorelli, 1991) . Metacercariae of the genus Opechona were described from hydrozoan jellyfishes and ctenophores of coastal waters off Mar del Plata (Martorelli, 1996 (Martorelli, , 2001 , and adults were found in high prevalence in Scomber japonicus from the Mar del Plata area (Cremonte and Sardella, 1997) .
The unencysted metacercariae of Derogenes sp., P. merus and E. virgulus, harboured by the more advanced stages II and III, could be acquired by eating parasitized copepods. The species composition of the diet of chaetognaths changes as they grow, and small and large individuals from the same species feed on prey of different size and on a wide spectrum of copepods species belonging to genera Acartia, Paracalanus, Oithona, among others, which are known to be hosts of helminths (Køie, 1989 (Køie, , 1991 (Køie, , 1995 Pearre, 1976) . Some species of these copepod genera are prey of S. friderici in the South Atlantic (Vega Perez and Liang, 1992, Stuart and Verheye, 1991) .
Pearre (Pearre, 1976) and Øresland (Øresland, 1986 ) observed that infected chaetognaths had larger sizes and occasionally smaller ovaries than uninfected ones. In the present study, infected specimens of S. friderici showed no evidence of castration on the basis that the ranges of oocyte number and ovary length overlapped those found by Daponte et al. (Daponte et al., 2004) for uninfected individuals of the same species. Although the difference in size between parasitized and unparasitized chaetonaths was not statistically significant, chaetognaths infected with free metacercaria had a tendency to have a greater body size. This is the first parasitological study on the zooplankter S. friderici from the southwestern Atlantic Ocean based on samples taken monthly during one year. Sagitta friderici harboured five different digenean species and tetraphyllidean plerocercoids, whereas no nematodes, polychaetes and predatory or parasitic copepods were observed. All the parasite species showed low prevalences, which is a common finding in the marine environment, where the number of hosts is small in relation to the water volume. The different infection rates recorded for each maturity stage and the variation in prevalence of the digenean species over the year may be related to different modes of transmission of the larval stages, together with the variation of temperature, density and body size of the host maturity stages. The presence of eggs in the uterus of some metacercariae of E. virgulus and P. merus in summer and autumn was probably due to higher water temperatures. The metacercariae of P. merus parasitizing S. friderici are reported for the first time in the area.
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